296                                 Blast Furnace.

apparent here than in puddling, because the action is not so de-
pendent upon the presence of slag or upon its composition. As
before, they both represent so much waste to the purchaser, and
do not compensate by reducing an equivalent of iron. The man-
ganese, however, renders the slag more fluid, and at the same time
displaces its equivalent of iron, thereby protecting the iron from;
excessive scorification. The silicon, on the other hand, does not,
as in puddling, determine the quantity of slag absolutely, as the
walls of the vessel naturally add to the quantity of silica, and con-
sequently help in the carrying off of iron. The quantity of silicon
affects, however, the length of blow, since the oxidation of carbon
must not begin until the silicon is practically eliminated. It was
formerly thought necessary to have 2 to 3 per cent, silicon in order
to raise the temperature of the metal sufficiently, but with more
rapid running it is found that I per cent, is ample.

Generally at the end of three or four minutes, the carbon begins
to burn. The oxidation of carbon produces CO in the converter.
As the CO reaches the outer air, it bursts into flame, forming CO2.
This period is marked by a long, brilliant flame at the nose of the
vessel, and represents the maximum temperature attained. It has
been calculated by J. W. Richards that the rise in temperature
from that of the molten pig iron during a blow is nearly 600 de-
grees F., which brings the temperature of the product well above
the melting point of wrought iron. If the flame shows a deficiency
of heat at this period the temperature can be increased by tilting
the vessel until some of the tuyeres are no longer covered by the
metal. Unconsumed air, entering through these tuyeres, burns
the CO within the converter and thereby raises the temperature
of the vessel. Some iron is also oxidized, which increases the
additional heat developed.

At the end of about ten minutes the carbon has been eliminated
and the flame drops. The vessel is then turned down and a glow-
ing mass of wrought iron, practically free from silicon and man-
ganese, and having less than o.i per cent, carbon, is ready to pour
into the ladle. Arecarburizer, usually molten " sp'iegeleisen," is
added to the metal in the converter before it is emptied. This
recarburizer contains a definite percentage of carbon and manga-
nese, which brings the composition of the resulting steel to the
desired limits.